T HE usefulness of a tobacco for manufacture into consumer products depends ultimately on its chemical and physical properties. Tobacco buyers historically have evaluated tobacco by its visual characteristics. This generally has been an adequate appraisal, indicative of its physical and chemical properties. Until the last decade, there had been little change in the genetic base of tobacco varieties. However, with some of the new germplasm introduced into breeding programs, due primarily to diseases and the acreage crop controls, subjective evaluations on visual characteristics are no longer completely adequate. The necessity for objective laboratory tests to evaluate tobaccos is emphasized by the fact that certain of the newer, high yielding varieties, while visually acceptable, have been found to be deficient by analysis. A thorough chemical evaluation of new varieties would tend to forestall the release of those yielding tobacco deficient in "quality."
Many of the chemical constituents in tobacco contribute to a greater or lesser degree to its usefulness to the tobacco industry. In most breeding programs, however, only a few chemical constituents, such as total alkaloids, nitrogen, and reducing sugars, are currently being used to evaluate potentially useful varieties. The importance of certain other constituents to quality may be unrecognized or the analytical methods too lengthy or costly to be useful as criteria for the wholesale screening of breeding selections.
Information on the performance of tobacco varieties over a wide range of environments for the chemical composition of flue-cured tobacco varieties is limited (3). a previous study Jones et al. (4) suggested that varietyX environment interactions might be more prevalent for chemical constituents than for agronomic characters. They found the components of variance for varietyXyear and variety Xlocation were small and nonsignificant for all but percent reducing sugar and nicotine, which showed variety X year and variety X location effects, respectively.
This study was designed to make a general survey of the chemical composition of certain flue-cured tobaccos grown in North Carolina. Varietal differences, variety Xenvironmental responses, and correlations between characters were studied to obtain information which might serve as a guide to a more thorough chemical evaluation of flue-cured tobaccos.
MATERIALS AND METHODS
Six flue-cured tobacco varieties representing a wide range of aronomic characteristics, disease resistance, and chemical constituents were grown at 5 locations for the period of [1956] [1957] [1958] A randomized block design of 4 replications was used in each experiment except at Oxford in 1958 when only 3 replications were grown. In 1956 and 1957 the 6 varieties were grown at the 5 locations in the Official Tobacco Variety Test of North Carolina, along with more than 20 other entries. In 1958 the 6 varieties were grown in a separate experiment at each location. Each field plot consisted of 40 competitive plants spaced 22 inches apart in 2 rows which were 3.5 feet apart. Cultural practices of plant bed preparation, liming, fertilization, planting date, cultivation, topping, hand suckering, harvesting, curing, and insect and disease control were in accordance with those normally accepted as desirable for the production of flue-cured tobacco.
Under the supervision of a U. S. Department of Agriculture Tobacco Inspector, the tobacco from each plot was sorted into approximately 15 U. S. Standard Government Grades and weighed. An average auction price for a certain preceding period was assigned each grade. The yields per acre in pounds, values per acre in dollars, and values per cwt. in dollars were then computed.
A composite sample of the lamina portion of the cured leaf of all primings on a plot basis was taken for the analyses for 46 chemical constituents and physical characters. Each U. S. Standard Government Grade was sampled proportionately by weight, cornposited, and dried in an oven at 165° F. for 48 hours. The dried samples were ground in a Wiley mill to pass a 40-mesh screen, subsampled, and distributed to 8 cooperating laboratories2 The 46 chemical and physical determinations were divided among laboratories for analysis. Each sample in 1956 and 1957 was a composite across replications at each location by variety. In 1958, 24 analytical determinations were made on individual plot samples and 22 were analyzed from composites as in 1956 and 1957 . In 1958 , duplicate chemical determinations were made on plot samples on 5 chemical constituents. All data are reported on a moisture-free basis except the spectrographic analyses for boron, manganese, copper, sodium, phosphorus, magnesium, calcium, and potassium which are reported in parts per million or percent "as received."
The form of the analyses of variance is given in Table 1 
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